Cholesterol homeostatic mechanisms in transgenic mice with altered expression of apoproteins A-I, A-II and A-IV.
Our understanding of the in vivo metabolic functions of apoA-I and A-II has greatly advanced with the use of transgenic mice, but the physiological role of apoA-IV remains elusive. Both apoA-I and A-II are necessary for the structural stability of high-density lipoprotein (HDL). Structural differences exist between human and mouse A apoproteins because: i) human cholesterol ester transfer protein, lecithin cholesterol acyl transferase and phospholipid transfer protein interact better with human apoA-I; ii) human apoA-I and A-II, alone or in combination, form polydisperse instead of monodisperse HDL particles. Human apoA-II overexpression has highlighted its inhibitory effect on lipoprotein lipase and hepatic lipase, resulting in hypertriglyceridemia and concomitantly decreased HDL and apoA-I. After long-term challenge with an atherogenic diet, mice are less protected against lesion formation by human apoA-II, mouse apoA-II being overtly proatherogenic. On the other hand, human apoA-I confers great protection against lesion formation and causes reduction of preexisting lesions. Human apoA-IV is also protective, although the mechanisms by which this protection is achieved remain to be determined.